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INCORPORATE ONE OR MORE STEPS INTO A PROCESS
DIAGRAM

l

INCORPORATE ONE OR MORE STATES INTO THE PROCESS
DIAGRAM, WHERE THE ONE OR MORE STEPS ARE
ASSOCIATED WITH THE ONE OR MORE STATES

FIGURE 1
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SYSTEM, METHOD AND COMPUTER
PROGRAM PRODUCT FOR INTERACTING
WITH A PROCESS DIAGRAM

COPYRIGHT NOTICE

A portion of the disclosure of this patent document con-
tains material which is subject to copyright protection. The
copyright owner has no objection to the facsimile reproduc-
tion by anyone of the patent document or the patent disclo-
sure, as it appears in the Patent and Trademark Office patent
file or records, but otherwise reserves all copyright rights
whatsoever.

FIELD OF THE INVENTION

The current invention relates generally to workflow tools,
and more particularly to process diagrams.

BACKGROUND

The subject matter discussed in the background section
should not be assumed to be prior art merely as a result of its
mention in the background section. Similarly, a problem
mentioned in the background section or associated with the
subject matter of the background section should not be
assumed to have been previously recognized in the prior art.
The subject matter in the background section merely repre-
sents different approaches, which in and of themselves may
also be inventions.

In conventional systems, process diagrams provide a user
with useful workflow information. There is often a desire to
enhance the experience a user has when interacting with a
process diagram. For example, there is often a desire to
enhance actions such as navigating the process diagram,
searching the process diagram, editing the process diagram,
etc. Unfortunately, conventional design and implementation
of process diagrams fails to optimize such a user experience.

BRIEF SUMMARY

In accordance with embodiments, there are provided
mechanisms and methods for interacting with a process dia-
gram. These mechanisms and methods for interacting with a
process diagram may allow for a user’s enhanced interactive
experience. The ability of embodiments to provide such
enhancements may allow for improved navigation, searching,
editing, and so forth of the process diagram.

In an embodiment and by way of example, a method is
provided for interacting with a process diagram. In use, one or
more steps are incorporated into a process diagram. Addition-
ally, one or more states are incorporated into the process
diagram, where the one or more steps are associated with the
one or more states.

While the present invention is described with reference to
an embodiment in which techniques for interacting with a
process diagram are implemented in an application server
providing a front end for a multi-tenant database on-demand
service, the present invention is not limited to multi-tenant
databases or deployment on application servers. Embodi-
ments may be practiced using other database architectures,
i.e.,, ORACLE®, DB2® and the like without departing from
the scope of the embodiments claimed.

Any of the above embodiments may be used alone or
together with one another in any combination. Inventions
encompassed within this specification may also include
embodiments that are only partially mentioned or alluded to
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or are not mentioned or alluded to at all in this brief summary
or in the abstract. Although various embodiments of the
invention may have been motivated by various deficiencies
with the prior art, which may be discussed or alluded to in one
or more places in the specification, the embodiments of the
invention do not necessarily address any of these deficiencies.
In other words, different embodiments of the invention may
address different deficiencies that may be discussed in the
specification. Some embodiments may only partially address
some deficiencies or just one deficiency that may be discussed
in the specification, and some embodiments may not address
any of these deficiencies.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a method for interacting with a process dia-
gram, in accordance with one embodiment.

FIG. 2 shows an exemplary process diagram layout, in
accordance with one embodiment.

FIG. 3 shows an exemplary process diagram, in accordance
with one embodiment.

FIG. 4 shows an exemplary exception diagram, in accor-
dance with one embodiment.

FIG. 5A-FIG. 5E shows an exemplary printable view, in
accordance with one embodiment.

FIG. 6 shows an interface including a large process view, in
accordance with one embodiment.

FIG. 7 shows an exemplary searchable process diagram
interface, in accordance with one embodiment.

FIG. 8 shows another exemplary searchable process dia-
gram interface, in accordance with one embodiment.

FIG. 9 shows yet another exemplary searchable process
diagram interface, in accordance with one embodiment.

FIG. 10 shows still another exemplary searchable process
diagram interface, in accordance with one embodiment.

FIG. 11 shows an exemplary action being selected in a
sidebar of a process diagram interface, in accordance with
one embodiment.

FIG. 12 shows an exemplary subprocess being selected in
a sidebar of a process diagram interface, in accordance with
one embodiment.

FIG. 13 shows an exemplary action being double-clicked
in a sidebar or a diagram in a process diagram interface, in
accordance with one embodiment.

FIG. 14A shows an exemplary drag and drop action in a
process diagram interface, in accordance with one embodi-
ment.

FIG. 14B shows another exemplary drag and drop action in
a process diagram interface, in accordance with one embodi-
ment.

FIG. 15 shows an exemplary find functionality of a process
diagram interface, in accordance with one embodiment.

FIG. 16 shows an exemplary functionality for adding a step
in a process diagram interface, in accordance with one
embodiment.

FIG. 17 shows an exemplary overlay for adding a step in a
process diagram interface, in accordance with one embodi-
ment.

FIG. 18A shows exemplary hover options existing for a
node in a process diagram interface, in accordance with one
embodiment.

FIG. 18B shows exemplary hover options existing for an
action group in a process diagram interface, in accordance
with one embodiment.

FIG. 18C shows exemplary hover options existing for an
action in a process diagram interface, in accordance with one
embodiment.
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FIG. 19 shows an exemplary approver settings overlay in a
process diagram interface, in accordance with one embodi-
ment.

FIG. 20 shows an exemplary approver settings overlay
picklist in a process diagram interface, in accordance with
one embodiment.

FIG. 21 shows an exemplary edit button placement in a
process diagram interface, in accordance with one embodi-
ment.

FIG. 22 shows an exemplary edit overlay in a process
diagram interface, in accordance with one embodiment.

FIG. 23 illustrates a block diagram of an example of an
environment wherein an on-demand database service might
be used.

FIG. 24 illustrates a block diagram of an embodiment of
elements of FIG. 4 and various possible interconnections
between these elements.

DETAILED DESCRIPTION

General Overview

Systems and methods are provided for interacting with a
process diagram.

There is often a desire to enhance the experience a user has
when interacting with a process diagram. For example, there
is often a desire to enhance actions such as navigating the
process diagram, searching the process diagram, editing the
process diagram, etc.

Thus, mechanisms and methods are provided herein for
interacting with a process diagram, where these mechanisms
and methods for interacting with a process diagram may
allow for a user’s enhanced interactive experience with the
process diagram. The ability of embodiments to provide such
enhancements may allow for improved navigation of the pro-
cess diagram, searching of the process diagram, editing of the
process diagram, etc.

Next, mechanisms and methods for interacting with a pro-
cess diagram will be described with reference to exemplary
embodiments.

FIG. 1 shows a method 100 for interacting with a process
diagram, in accordance with one embodiment. As shown, one
or more steps are incorporated into a process diagram. See
operation 102.

In the context of the present description, the process dia-
gram may include any diagram that illustrates a process. For
example, the process may include a workflow, a business
operations process, a retail process, a manufacturing process,
a hiring process, etc. In one embodiment, the process diagram
may illustrate more than one process. Additionally, the steps
that are incorporated into the process diagram may include
any action capable of being performed during the process. For
example, the steps may include performing a procedure,
transmitting a communication, sending a notification, creat-
ing a document, etc.

Further, in another embodiment, the process diagram may
include an image that is displayed and that comprises one or
more objects representative of one or more elements within
the process. For example, the diagram may include one or
more geometric shapes (e.g., squares, circles, triangles, etc.),
where each shape represents an element within the process. In
another embodiment, the steps incorporated into the process
diagram may be represented by a particular object. For
example, each step in the process diagram may be represented
by a rectangle.

Further still, in another embodiment, an expand control
may be displayed on one or more of the steps. For example, a
visual indicator may be associated with a step, where select-
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ing the expand control may illustrate one or more additional
elements associated with the step. In one embodiment, the
additional elements associated with the step may include one
or more subprocesses, one or more states, etc.

Also, in yet another embodiment, the steps may be incor-
porated into the process diagram automatically. For example,
the process diagram may be automatically populated with the
steps from a database or other source. In another embodi-
ment, the steps may be incorporated into the process diagram
manually. For example, a user may manually insert the steps
into the process diagram using an interface, including a
graphical user interface (GUI), a text interface, or any other
interface by which a user can view, edit, search, navigate,
and/or otherwise interact with the process diagram.

In addition, one or more states are incorporated into the
process diagram, where the one or more steps are associated
with the one or more states, as shown in operation 104. In one
embodiment, the states may include a start state. For example,
the states may include a visual representation for the start of
the process in the process diagram. In another embodiment,
the states may include one or more end states. For example,
the states may include one or more visual representations for
one or more possible endings of the process in the process
diagram. Further, the states may be incorporated into the
process diagram automatically and/or manually, as described
hereinabove.

Further still, in one embodiment, the states may include an
end result of one or more of the steps in the process diagram.
In another embodiment, the states may include a start of one
ormore of the steps in the process diagram. Of course, the one
ormore steps may be associated with the one or more states in
any manner.

Additionally, in one embodiment, the association between
the one or more steps and the one or more states may be
previously determined. Further, the incorporation of the one
or more states may be based at least in part on the association
between the one or more steps and the one or more states.

In yet another embodiment, one or more connections may
exist between one or more steps and/or one or more states. For
example, the performance of one step may lead to the perfor-
mance of another step, and as a result, a connection may exist
between the two steps. In another embodiment, the perfor-
mance of one step may lead to an arrival at a particular state.
In still another embodiment, a state may proceed with the
performance of a particular step. As a result, a connection
may exist between the associated state and step. In another
embodiment, such a connection may be displayed by the use
of a line, arrow, or other visual connector between the steps
and/or the steps and states.

Additionally, in another embodiment, one or more criteria
may be incorporated into the process diagram. In one embodi-
ment, the criteria may include one or more conditional ele-
ments. In another example, the criteria may lead to different
elements within the process diagram based on whether the
criteria are met. For example, the criteria may include one or
more actions that may have to be performed. If the actions are
performed, the criteria may connect to a particular element of
the process diagram. However, if one or more of the actions
are not performed, the criteria may connect to a different
element of the process diagram. In another embodiment, the
criteria may be expressed as a formula.

Further, in another embodiment, one or more entities may
be incorporated into the process diagram. In one embodi-
ment, the entities may include a person, position, division,
etc. associated with one or more elements of the process
diagram. For example, the entities may include a manager, a
customer, a name of a person, a sales division, a delegate, etc.
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In another embodiment, the entity may be associated with an
approval action within the process diagram. For example, the
entity may be in charge of one or more approval elements
within the process diagram, and the entity may lead to differ-
ent elements within the process diagram based on whether the
one or more approval elements are met. In another example,
the entities may include one or more approver nodes.

Also, in one embodiment, one or more elements may be
included (e.g. in an interface, etc.) for interacting with the
process diagram. For example, a sidebar may be incorporated
into an interface associated with the process diagram (e.g. an
interface that is used to view the process diagram, edit the
process diagram, etc.). In one embodiment, the sidebar may
appear when one or more elements of the process diagram are
selected by a user. In another embodiment, the sidebar may
always appear with the process diagram. In yet another
embodiment, the sidebar may be located on the top, bottom,
left side, right side, or any other location of the interface
associated with the process diagram. Additionally, in one
embodiment, the sidebar may be used to incorporate one or
more additional elements into the process diagram. For
example, a user may select one or more elements from the
sidebar and drag them onto the process diagram in order to
incorporate them into the process diagram.

In another embodiment, the sidebar may be used to provide
more information about one or more elements of the process
diagram. For example, a user may hover over or select an
element in the process diagram, and more information regard-
ing that element may appear on the sidebar. In this way, the
sidebar may assist in the interaction between a user and the
process diagram, and may provide more details information
about elements within the process diagram.

In yetanother embodiment, a navigator component may be
incorporated into the interface associated with the process
diagram. For example, the navigator component may be
included in the sidebar of the process diagram. In one
embodiment, the navigator component may illustrate one or
more elements of the process diagram. For example, the
overall process diagram (e.g., an entirety of a process dia-
gram, etc.) may be illustrated in the navigator component.
Additionally, a user may interact with the navigator compo-
nent in order to navigate through the process diagram. For
example, the user may move a window located in the naviga-
tor component in order to move to a particular area in the
process diagram encompassed by the window. In this way, a
user may easily navigate the process diagram, and an over-
view of the process diagram may be clearly displayed.

Additionally, in one embodiment, a zoom capability may
be incorporated into the interface associated with the process
diagram. For example, the zoom capability may include the
ability for a user to zoom in or out of the process diagram. For
example, a zoom slider may be used to zoom in and/or out of
the process diagram. In another embodiment, the process
diagram may adjust to a location of the user. For example, the
process diagram may be automatically centered after a user
zooms in or out of the process diagram. Further, the navigator
component may react to a zooming operation. For example,
the window in the navigator component may enlarge to scale
as a user zooms in to the process diagram, and the window
may shrink to scale as the user zooms out of the process
diagram. In this way, a user may easily move in and out of the
process diagram.

Further, in one embodiment, a search component may be
incorporated into the interface associated with the process
diagram. For example, a user may input one or more charac-
ters into the search component, and the search component
may search for the one or more characters input by the user
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within the process diagram. In another embodiment, the
search component may enable the user to filter their search. In
yet another embodiment, elements within the process dia-
gram that match input search characters may be highlighted
in the process diagram. For example, the process diagram
may be grayed out except for the one or more elements that
match the input search characters.

Further still, in another embodiment, one or more portions
of the sidebar that match input search characters may be
highlighted. In yet another embodiment, if an element of the
process diagram contains one or more subprocesses, only the
subprocesses that match input search characters may be high-
lighted. Further, in one embodiment, a user may view all
elements that match input search characters, or may jump
from one element that matches input search characters to
another element that matches input search characters. Further
still, in another embodiment, a window may automatically
scroll to the next element if the next element is not currently
visible. In this way, a user may easily search for one or more
characters within the process diagram and the results of such
search may be easily navigated.

Process Diagram Layout

FIG. 2 shows an exemplary process diagram layout 200, in
accordance with one embodiment. As an option, the process
diagram layout 200 may be implemented in the context of the
functionality of FIG. 1. Of course, the process diagram layout
200 may be carried out in any desired environment. Further,
the aforementioned definitions may apply during the present
description.

As shown, the process diagram layout 200 includes a start
state 206 and end states 208A-C. Additionally, the process
diagram layout 200 includes elements 202A-D which can
expand vertically to show additional features of the process
diagram layout 200. Additionally, the process diagram layout
200 includes elements 204 A-D which expand horizontally to
show additional features of the process diagram layout 200.
In one embodiment, if one or more of the elements of the
process diagram layout 200 overlap upon expansion, the most
recent element may be rendered on top of the element with
which it overlaps. For example, if element 202C overlaps
with element 204B when both are expanded, and element
202C was the most recently accessed element, then element
202C will be rendered on top of element 204B. Also, in one
embodiment, the process diagram layout 200 may be substan-
tially linear.

In addition, one or more virtual columns 212A-D are
included in the process diagram layout 200. Such virtual
columns 212A-D may assist with the placement of one or
more elements within the process diagram layout 200.

Visual Design

FIG. 3 shows an exemplary process diagram 300, in accor-
dance with one embodiment. As an option, the process dia-
gram 300 may be implemented in the context of the function-
ality of FIGS. 1 and/or 2. Of course, the process diagram 300
may be carried out in any desired environment. Further, the
aforementioned definitions may apply during the present
description.

Criteria Rendering

As shown, the process diagram 300 includes filter criteria
302. The process diagram 300 includes a number of elements
found in the filter criteria 302 inside a diamond representing
the filter criteria 302. In one embodiment, a number repre-
senting the number of elements within the filter criteria 302
may be included within the diamond representing the filter
criteria 302. As shown, the text “3 Criteria” within the dia-
mond representing the criteria 302 illustrates that three sepa-
rate elements are found within the filter criteria 302. In this
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way, a summary of the elements within the criteria 302 may
be shown within the diamond instead of a listing of each
element.

In another embodiment, a side bar may show each criteria
in its own line appended with an “AND” unless advanced
filter options are used, in which case all criteria may appear on
one line. One exemplary embodiment of filter criteria is illus-
trated in Table 1. It should be noted that the embodiment
presented in Table 1 is set forth for illustrative purposes only,
and thus should not be construed as limiting in any manner.

TABLE 1

(Campaign: Budgeted Cost greater than 10) and (Campaign: Actual Cost
greater than 1221) and (Campaign: Campaign Name not equal to null) and
(Campaign: Status equals In Progress, Planned)

Additionally, the process diagram 300 includes formula
criteria 304. The diamond representing the formula criteria
304 indicates that such criteria are formula criteria by the term
“Formula” within the diamond. In one embodiment, the side
bar may show the criteria in full, with text wrapped within the
width of the side bar. One exemplary embodiment of formula
criteria is illustrated in Table 2. It should be noted that the
embodiment presented in Table 2 is set forth for illustrative
purposes only, and thus should not be construed as limiting in
any manner.

TABLE 2

( BudgetedCost > 10000 || ActualCost < 1000) &&
NOT(ISNULL(Narme ))

Header Bar

In one embodiment, the process diagram 300 may include
afixed header bar. For example, the process diagram 300 may
include a fixed header bar with an Approval Process name on
the left, and a “Help for this Page” link on the right that opens
a new Help window.

Line Drawing

In one embodiment, one or more key rules may be estab-
lished that need to be followed when lines are drawn between
elements of the process diagram 300. For example, the pro-
cess diagram 300 may support lines between 2 steps of the
process diagram 300. In one embodiment, when there are no
criteria associated with a transition, the line may be a straight
arrow connecting the element vertically centered.

Additionally, in another embodiment, the process diagram
300 may support lines between a step in the process diagram
300 and a decision element of a next step in the diagram 300.
The line should be vertically centered. In yet another embodi-
ment, a “True”/*Yes” transition out of the decision element in
the process diagram 300 may always be connected with a step
element vertically centered. For example, the “Yes” transition
306 is vertically centered with respect to the process diagram
300.

Further, in one embodiment, a line from a “False”/*No”
transition may go left and down the process diagram 300. For
example, the “No” transition 308 is situated to the left of the
process diagram 300 and goes down the process diagram 300.
In another embodiment, if there are no more steps or there is
no SKIP step configured, the “False”/“No” transition may
connect to a Final Approval actions element at the bottom of
the diagram. For example, in the process diagram 300, the
“No” transition 308 has no more steps and no SKIP step
configured, and therefore connects, to the Final Approval
actions section 310.
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In another embodiment, if a step in the process diagram
300 is marked “Skippable,” and the next step has a criteria
associated with it, a line may connect to the left corner of the
Decision element of the next step. Further, in still another
embodiment, if the step is marked “Skippable,” and the next
step has NO criteria associated with it, a line may connect to
the left corner of the Step element.

Further still, in yet another embodiment, the process dia-
gram 300 may include just one set of Final rejection actions
and one End Rejected state element. It may be right of the
main flow of the process diagram 300 and may be centered
vertically. In another embodiment, the placement may be
along a virtual column. For example, in the process diagram
300, the final rejection actions 312 and the end rejection state
314 are located right of the main process flow of the process
diagram 300 and are centered vertically.

Also, in still another embodiment, the reject transition may
always be oriented horizontally. For example, since a reject
transition is possible from every step and the reject actions is
common across all steps, only one process reject node and
one final rejection action node may exist on the process dia-
gram 300 and multiple lines may exist from nodes to the final
rejection action node. Additionally, in one embodiment, the
process diagram 300 may support lines for the following
reject transitions: “Reject—Go Back to step” and “Reject—
‘Go Back’ node.”

In addition, in one embodiment, a line going back to a step
in the process diagram 300 may start right and go vertically up
and connect to the bottom right edge of a previous step. In
another embodiment, rejection lines to the Final rejection
action may start horizontally to the right and connect to either
the center top edge or center bottom edge of the Final rejec-
tion actions element. Ifthe line starts above the Final rejection
action box, the vertical line may connect to the top edge. If the
line starts below, it may connect to the bottom edge.

Further, in another embodiment, the process diagram 300
may have one final approval actions section at the bottom of
the process diagram 300. For example, the process diagram
300 includes a single Final Approval actions section 310 at
the bottom of the process diagram 300. Still yet, in another
embodiment, when a node has multiple lines transitioning
into it, they may be merged into one line.

Further still, step actions may be embedded along transi-
tion lines in the process diagram 300. For example; there may
never be an arrow before entering a step action. Additionally,
when connecting to the Final Rejection actions element, the
rejection actions with that step (if any) may be drawn along a
imaginary column between the main process flow and the
imaginary column associated with the Final Rejection
Actions. Further, when connecting to another step, the Step
Approval actions Element may be at the center of the transi-
tion line between the steps. Further still, when connecting a
Decision element, the Step Approval actions Element may be
at the center of the transition line between the step and the
Decision element.

Actions

In another embodiment, elements indicating “Initial Sub-
mission Actions,” “Final Rejection Actions” and “Final
Approval Actions” may always be labeled, even if they only
have 1 action. Further, the process diagram 300 may show the
action as-is on a transition line if that is the only action.
Further still, if there are multiple actions, then they may be
visualized as a sub-process. In another embodiment, a height
of the sub-process node depends on how many action types
are in it. In one embodiment, the maximum may be to have 5
lines (one line for email alert, task, field update, outbound
message, and record lock). In another embodiment, sub-pro-
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cesses may always be labeled, e.g. “Step 2 Approval Actions”
or “Step 2 Rejection Actions.”

Subprocess—Collapse and Expansion

In one embodiment, lines going into a subprocess may
never have an arrow, because actions may be performed on
the transition and may not be an end state. In another embodi-
ment, clicking a subprocess may expands it. For example, a
“+” button may expand the subprocess and may be the same
height as the label.

Additionally, in another embodiment, if there are 2 or more
actions in a sub-process, the line going into the sub-process
may always be aligned with the 2nd action. In yet another
embodiment, the label for the sub-process (e.g. “Final Sub-
mission Actions,” etc.) may always be made completely vis-
ible. Further, when a Recall Subprocess is opened, a line
needs to go into the FIRST node so that the minimize button
and label can be viewed.

Further still, when the subprocess for initial submission,
final approval and step approval actions are expanded, the list
of actions may be expanded horizontally. When the subpro-
cess for step rejection and final rejection actions are
expanded, the list of actions may be expanded vertically.
When the diagrams are expanded and collapsed, the shapes
may not overlap. The most recently opened subprocess may
be on top.

Approvers

In one embodiment, approver nodes may be labeled with
“Step X” in the top left-hand corner and may have the step
name inside the node. In another embodiment, the sidebar
may be titled with “Step X: Step Name,” e.g. (Step 1: VP of
Finance, VP of Tech). Additionally, one exemplary embodi-
ment of additional text that may be shown in the sidebar is
illustrated in Table 3. It should be noted that the embodiment
presented in Table 3 is set forth for illustrative purposes only,
and thus should not be construed as limiting in any manner.

TABLE 3
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zontal axis. Additionally, the process diagram 300 may have
a fixed width with an expanded sub process along the hori-
zontal axis. Further, if the process diagram 300 exceeds the
right boundary of the window than there should be a horizon-
tal scrollbar. Further still, the process diagram 300 may have
a variable size along the vertical axis.

Legend

In one embodiment, the process diagram 300 may include
a legend. For example, a legend may be displayed on the
process diagram 300 (e.g., a side, top, bottom, etc.) that
includes all shapes used in the process diagram 300.

Sidebar

In one embodiment, a sidebar may be included in the
process diagram 300. For example, the sidebar may appear
when a user selects or hovers over an element in the process
diagram 300. In another embodiment, the sidebar may consist
of two or more panels. A top panel may have a checkbox to
turn off alegend and Approval Process Properties, which may
be collapsible. A bottom panel may show details of a node of
the process diagram 300 when you hover over the node. In
another embodiment, default text in the bottom panel may say
“Hover over an item to see its details.” In yet another embodi-
ment, details may stay in the sidebar until you hover over
something else in the process diagram 300. Also, highlighted
nodes may also stay highlighted until you hover over some-
thing else.

In another embodiment, the sidebar may include one or
more options associated with field updates, email alerts,
tasks, and outbound messages. For example, one exemplary
embodiment of options that may be available in the sidebar is
illustrated in Table 4. It should be noted that the embodiment
presented in Table 4 is set forth for illustrative purposes only,
and thus should not be construed as limiting in any manner.

Submitter can choose approver
Automatically assigned to Manager field

Unanimous approval required from: <br/> <APPROVER 1>, <APPROVER 2>,

<APPROVER N>

Approval based on FIRST response from: <br/> <APPROVER 1>, <APPROVER 2>,

<APPROVER N>, Related User: Campaign Owner

The approver’s delegate may also approve this request. (this may be in its own block if

true)

Aligning

In one embodiment, as the flow of control across multiple
steps is displayed vertically, the primary flow may be center
aligned. Additionally, the final rejection actions and the End
Rejection with the transitions between them may be center
horizontally aligned.

Labels

In one embodiment, static labels such as Start, End Recall,
End Rejection, End Approval, Approved, Rejected, Yes, No
may be rendered appropriately. In another embodiment,
Labels should be dynamically rendered appropriately for the
following shapes: Decisions, Human activity, Actions, and
Subprocesses. Further, the Label for the Sub process diagram
element associated with a step approval may be “<Step
Name> Approval Actions” and “<Step Name> Rejection
Actions” for step rejection Sub Process diagram element.
Also, all labels may be appended with ““. .. ”” if they do not fit
into a node or box.

Scrolling

In one embodiment, the process diagram 300 may have a
fixed width without any expanded sub process along the hori-
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TABLE 4

FIELD UPDATES

Update <FIELD NAME> with lookup value: <LOOKUP VALUE>
Update <FIELD NAME> with value: <VALUE>

Update <FIELD NAME> with formula: <FORMULA>

EMAIL ALERTS

Send <EMAIL TEMPLATE> email to <RECIPIENT 1>,
<RECIPIENT 2>, <RECIPIENT N>
TASKS

Assign task to <ASSIGNEE> with due date: <DUE DATE>
OUTBOUND MESSASGES

Send the fields <FIELD 1>, <FIELD 2>, <FIELD N> to
endpoint: <ENDPOINT>

Exception Diagrams

FIG. 4 shows an exemplary exception diagram 400, in
accordance with one embodiment. As an option, the excep-
tion diagram 400 may be implemented in the context of the
functionality of FIGS. 1-3. Of course, however, the exception
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diagram 400 may be carried out in any desired environment.
Further, the aforementioned definitions may apply during the
present description.

In one embodiment, an engine running a process diagram
may provide certain features where the visual representation
is not feasible because the flow is determined only at run-
time. For example, when an approve element of the process
diagram rejects a request, the current editor may support the
ability to “Go Back” to the previous step. For example, the
“Go Back A Step” option 402 in exception diagram 400
supports the ability to go back to a previous step in the
exception diagram 400.

Additionally, the skip feature may make the previous step
non-deterministic at design-time. So, if such a condition is
detected, a special node called “Go Back” may be shown to
the user. For example, by hovering over the “Go Back” icon it
may highlight all possible steps that it can go back to. Addi-
tionally, a verbal explanation may also be provided in the
sidebar. For example, by hovering over the “Go Back A Step”
option 402 in exception diagram 400, all possible steps 404
and 406 that can be gone back to are highlighted. In this way,
all possibilities to go back in the process diagram may be
dynamically shown if more than one possibility exists.

Additionally, the engine may have a safe guard against
approving records which enter the process, but do not send an
approval request because of the skip feature. For example, if
such a condition is detected, a special note at the bottom of the
process acting as a “disclaimer” may be shown to the user.

Printing

FIG. 5A-FIG. 5E shows an exemplary printable view 500,
in accordance with one embodiment. As an option, the print-
able view 500 may be implemented in the context of the
functionality of FIGS. 1-4. Of course, however, the printable
view 500 may be carried out in any desired environment.
Further, the aforementioned definitions may apply during the
present description.

In one embodiment, a user may select to view a process
diagram as the printable view 500. For example, a user may
click ‘Printable View’ while viewing the process diagram, and
the window may reload with the printable view 500. The main
content area switches to a non-interactive annotated diagram
502 followed by a table 504 that contains all relevant infor-
mation. In this way, a user may switch from a view mode to a
print mode to print the process diagram.

In one embodiment, gradient may be removed from nodes,
which may be given a white background. Additionally, a
legend 506 is displayed on the printable view 500. In one
embodiment, the legend 506 may be displayed on first page of
the printable view 500 only. Further, in one embodiment, all
subprocesses may be collapsed and all “+” buttons may be
removed on the printable view 500.

Also, in one embodiment, a button bar at the bottom or top
of'the process diagram may stay in place but the buttons may
change. For example, a ‘Print’ button 508 appears on the
printable view 500 that may open a Print dialogue when
selected. Additionally, a ‘Printable View’ button changes to
an ‘Exit Printable View’ button 510, which may toggle back to
a standard view when selected. Further, in one embodiment,
page breaks may be illustrated in the printable view 500.

Further still, in one embodiment, all pages in the printable
view 500 may have a header with the title of the approval
process and last modified info (e.g., “Last Modified by David
Park on Apr. 23, 2009 3:01 PM,” etc.). Also, in another
embodiment, a width of the printable view 500 may be fixed
and fit on the page, since the height may be variable the
diagram may run across multiple pages. Additionally, if the
process diagram spans multiple pages in the printable view
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500, a node may never be split across 2 pages. For example,
the bottom of page 1 of the printable view 500 may be an
outgoing line and the top of page 2 of the printable view 500
may be an incoming line, etc.

Furthermore, in one embodiment, the table of data 504 may
be on its own page. For example, the diagram and part of the
table may never be on one page. In addition, a table for the
Approval Properties may be provided, as well as a table for
the Annotations. In one embodiment, the Annotations table
may reflect the hover details in the sidebar. In another
embodiment, Flex’s standard table component may be used
for accessibility purposes.

As also shown, the ordering of the annotated numbers
reflects the ordering in the annotated diagram 502. For
example, Entry Criteria 512 is ordered first (e.g., as #1);
Initial Submission Actions 514 is ordered second (e.g., as #2).
In one embodiment, if Entry Criteria 512 is absent in the
annotated diagram 502; Initial Submission Actions 514 is
ordered first. Additionally, any Approval Steps are numbered.
For example, Step 1 Criteria may be numbered #2a, Approval
Step may be numbered #2b, Approval Actions may be num-
bered #2c, Rejection Actions may be numbered #2d, Go Back
may be numbered #2e. In another embodiment, all nodes
associated with 1 step may have the same number but may be
sub-annotated with letters.

Further, Final Approval Actions 516 are then numbered,
then Final Rejection Actions 518, and then Final Recall
Actions 520. In one embodiment, the annotated number may
be circled and may go to the top left of all nodes (e.g., criteria,
step approver, rejection action, approval action, key actions,
go back nodes, etc.). In another embodiment, the Start, End
Recall, End Reject, End Approval nodes may not be anno-
tated. As such, all elements of the process diagram may be
numbered, and footnotes in the table 504 may explain all such
elements and all their steps in comprehensive detail using
text.

In this way, the process diagram may be transferred into a
pure documentation aspect to be used as a document that may
be physically examined. For example, the process diagram
may be saved as any sort of document (e.g. portable document
format (PDF), etc.). Additionally, a full summary of the pro-
cess diagram may be created.

Large Process Navigation

FIG. 6 shows an interface including a large process view
600, in accordance with one embodiment. As an option, the
interface 600 may be implemented in the context of the func-
tionality of FIGS. 1-5. Of course, however, the interface 600
may be carried out in any desired environment. Further, the
aforementioned definitions may apply during the present
description.

As shown, the interface 600 includes a navigator compo-
nent 602. In one embodiment, the navigator component 602
may be a collapsible panel in the sidebar. In another embodi-
ment, the navigator component 602 may have a fixed height.
This may prevent the navigator component 602 from taking
up the whole sidebar.

Additionally, the entire process is visible in the navigator
component 602. Further, the visible portion of the main dia-
gram 604 is represented in the navigator component 602 as a
rectangular frame 606. In one embodiment, the frame 606
may be dragged up and down by a user to see different parts
of the diagram. In another embodiment, the diagram in the
navigator component 602 and the main diagram 604 may be
1:1. For example, if a sub-process is opened in the main
diagram 604 the same sub-process may be opened in the
navigator component 602 as well.
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In this way, complex and/or large processes may be able to
be comprehensively navigated. Additionally, the navigator
component 602 may provide a small snapshot of an overall
process, and may provide a view of the entire process within
the current window. Further, the entire process may be viewed
without zooming out, which may enable a user to navigate the
process quickly. Further still, if a user is at or near the top of
a large process, they may quickly and simply navigate to the
bottom of the process using the navigator component 602.

Zoom Component

Additionally, a zoom slider 608 is also located in the inter-
face 600. For example, the zoom slider 608 may be located in
the top left of the main diagram 604. Further, in one embodi-
ment, the zoom slider 608 may be defaulted to 100% zoomed
in. In another embodiment, adjusting the zoom slider 608 to
0% zoom may be equivalent to seeing the entire diagram in
the default window size. Further still, in one embodiment,
adjusting the zoom slider 608 may be equivalent to adjusting
the size of the frame 606 in the navigator component 602.

In another embodiment, the navigator component 602 may
adjust to the location of the user. For example, the frame 606
of the navigator component 602 may move according to user
movements in the main diagram 604. Additionally, the navi-
gator component 602 may consider borders, and may main-
tain a focus on a center of the diagram to scale when zooming
in and out.

In addition, the interface 600 may include a legend 610. In
yet another embodiment, zooming may not affect the legend
610. For example, the legend 610 may always stay the same
size. In another embodiment, a user may use keyboard short-
cuts to zoom in the interface 600.

Search

FIG. 7 shows an exemplary searchable process diagram
interface 700, in accordance with one embodiment. As an
option, the searchable process diagram interface 700 may be
implemented in the context of the functionality of FIGS. 1-6.
Of course, however, the searchable process diagram interface
700 may be carried out in any desired environment. Further,
the aforementioned definitions may apply during the present
description.

As shown, the searchable process diagram interface 700
includes a search component 702. In one embodiment, the
search component 702 may exist in the header to the left of a
Help link 704. Of course, however, the search component 702
may exist anywhere within the ° searchable process diagram
700. Additionally, when the search component 702 is in focus
a menu 706 appears. In one embodiment, the menu 706 may
enable a user to filter their search. In one embodiment, if a
user chooses any of the other options in the menu 706 besides
the “All” option 708 than the “All” checkbox 708 may auto-
matically uncheck. Additionally, if a user checks the “All”
checkbox 708 then all the other options in the menu 706 may
be unchecked.

Further, if a user checks the “Approval Steps” option 710
then the diagram interface 700 may gray out except for the
steps. Additionally, once a user starts typing in the search bar
712, nodes in the diagram interface 700 that do not match the
search term would continue to gray out. Further, in one
embodiment, when the term in the search bar 712 loses focus,
the menu 706 may disappear. In still another embodiment,
when a user starts typing text in the search bar 712, all ele-
ments within the diagram interface 700 that contain the text
may be highlighted.

FIG. 8 shows another exemplary searchable process dia-
gram interface 800, in accordance with one embodiment. As
an option, the searchable process diagram interface 800 may
be implemented in the context of the functionality of FIGS.
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1-7. Of course, however, the searchable process diagram
interface 800 may be carried out in any desired environment.
Further, the aforementioned definitions may apply during the
present description.

As shown, when a user starts typing in the search bar 802,
a mask appears over the diagram interface 800, and nodes
804, 806 that include the search term are highlighted. For
example, the mask may be colored grey, whereas the nodes
that include the search term may be highlighted in white. In
one embodiment, only the nodes that include the search term
(here, highlighted nodes 804 and 806) may be interactive. For
example, hovering over a masked node may not do anything.
In another embodiment, the mask may appear as soon as the
first character of the search term is entered, and as progressive
characters of the search term are entered, the mask may grow
larger as it covers nodes that do not meet those newly entered
characters.

Also, a number of matches 808 may be displayed in the
diagram interface 800. For example, the number of matches
808 may be displayed to the left of the search box 810. In
another embodiment, if there are no matches, the area where
the number of matches 808 is displayed may read “Not
found.” In yet another embodiment, clearing the search box
802 (e.g., by manually deleting the search term, or clicking
the X button 812) may exit search mode.

In another embodiment, the navigator window 814 may
also be masked, with highlighted nodes that include the
search term. In this way, a user may quickly identify and go to
search matches within the navigator window 814.

FIG. 9 shows yet another exemplary searchable process
diagram interface 900, in accordance with one embodiment.
As an option, the searchable process diagram interface 900
may be implemented in the context of the functionality of
FIGS. 1-8. Of course, however, the searchable process dia-
gram interface 900 may be carried out in any desired envi-
ronment. Further, the aforementioned definitions may apply
during the present description. As shown, when a user hovers
over a highlighted node 902 or 904, the sidebar 910 appears,
and the term searched for in the search bar 906 is highlighted
908 in the sidebar 910. In this way, when performing a search,
matching sidebar terms are highlighted during hovering over
a node.

FIG. 10 shows still another exemplary searchable process
diagram interface 1000, in accordance with one embodiment.
As an option, the searchable process diagram interface 1000
may be implemented in the context of the functionality of
FIGS. 1-9. Of course, however, the searchable process dia-
gram interface 1000 may be carried out in any desired envi-
ronment. Further, the aforementioned definitions may apply
during the present description. As shown, when a user opens
a subprocess 1002, only the child node 1004 that contains the
search term will be highlighted.

Additionally, diagram interface 1000 includes a Next but-
ton 1006 and a Previous button 1008. In one embodiment,
these buttons may appear next to the search bar. Of course,
however, these buttons may be located anywhere on the dia-
gram interface 1000. In one embodiment, the next node con-
taining a search result after a currently selected node may be
selected by the Next button 1006. For example, clicking the
Next button 1006 may be equivalent to hovering over a next
node that contains a search result. If the node is a child node
(e.g., child node 1004, etc.) in a subprocess, the subprocess
may automatically be opened and the child node may be
highlighted. Additionally, in one embodiment, if the next
node is outside of the subprocess, the subprocess may auto-
matically close.
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Further, in another embodiment, if the next node is not
visible in the window, than the window may automatically
scroll so that the next node is visible. In yet another embodi-
ment, if the user hovers over a node before clicking the “Next”
button 1006, once they click the “Next” button 1006 the node
after the one that the user hovered on may be highlighted. For
example, if a process is a four step process, and a user checks
“Approval Steps” in a search component, then the match area
1010 may say “4 Matches,” and a user may go through each of
the four steps by using the Next button 1006 and the Previous
button 1008 as well.

Window Size

In one embodiment, the process diagram may have a
default window size. For example, the process diagram may
have a default window width of 840 pixels and a default
height of 450 pixels.

Zoom Controls

In one embodiment, “Zoom-In” and “Zoom-Out” buttons
may be provided in the process diagram (e.g., in the footer of
the process diagram, etc.). Additionally, in one embodiment,
when a user zooms out, text may get smaller and there may be
a limit to how far the user can zoom out. Further, when a user
zooms in past a default state, the text may stay the same size
and any ellipses may gradually drop out as the node becomes
larger.

In this way, the process diagram may be centered as much
as possible after zooming in or out. Additionally, after zoom-
ing in, the process diagram may be centered when a user
subsequently zooms back out. In this way, the process dia-
gram may be centrally structured, centrally aligned, etc.

Alternate Layouts

In one embodiment, the sidebar of the process diagram
may include multiple panels. For example, the sidebar may
include a Process Properties panel, a Workflow Actions panel,
an Inspector panel, etc. In another embodiment, the option to
hover over one or more elements of the process diagram may
beremoved. Additionally, in another embodiment, a user may
select an action or a node of the process diagram by clicking
on one or the other. For example, selecting an action may
deselect a node, selecting a node may deselect an action, etc.

Further, in one embodiment, when a user selects an action
of'the process diagram, action details may be displayed in the
Inspector panel. Additionally, nodes in the process diagram
where the action exists may be outlined. Further, for opened
subprocesses, only the child node may be outlined (e.g., the
parent node may not be outlined). In another embodiment,
when the user selects a node, node details may be shown in the
Inspector panel. Additionally, the node may have a selection
style (which may override a dirty style if the node is dirty).
Further, if the selected node is a step, an edit button may be
shown, and if the node is an action, a remove button may be
shown.

Also, in another embodiment, upon performing a drag and
drop, a selected action may remain selected, and its details
may remain in the Inspector panel. Upon performing a drop,
the selected node may be come dirty and may be outlined. In
yet another embodiment, an Action list may exist in the side-
bar or elsewhere in the process diagram, and if a user double
clicks on an action in an Action list, an overlay may be shown
with one or more details of the action. In another embodi-
ment, this overlay may be editable. One exemplary action
being selected in a sidebar of a process diagram interface is
shown in FIG. 11, in accordance with one embodiment. Addi-
tionally, an exemplary subprocess being selected in a sidebar
of'a process diagram interface is shown in FIG. 12, in accor-
dance with one embodiment. Further, an exemplary action
being double-clicked in a sidebar or a diagram in a process
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diagram interface is shown in FIG. 13, inaccordance with one
embodiment. Further still, an exemplary drag and drop action
in a process diagram interface is shown in FIGS. 14A and
14B, in accordance with one embodiment.

Find Functionality

In one embodiment, a find mode may be enabled for the
process diagram. In one embodiment, when a user selects a
find mode, a Workflow Actions pane may be disabled. In
another embodiment, the find mode may operated similarly to
searching, including the ability to cycle through matches, etc.
In another embodiment, if a next match is found in a Process
Properties pane of the process diagram and the Process Prop-
erties pane is closed, such pane may be opened. Further, in
another embodiment, highlighted nodes may be selected
(e.g., clicked on, etc.) to see one or more details of the nodes.
In another embodiment, a sidebar of the process diagram may
not be masked, and hits within the sidebar may be highlighted
in yellow. Exemplary find functionality of a process diagram
interface is shown in FI1G. 15, in accordance with one embodi-
ment.

Add Step

In one embodiment, functionality for adding a step to the
process diagram may be included in the process diagram. For
example, an “Add Step” button may be added to a button bar
of the process diagram. Additionally, in one embodiment,
selecting the “Add Step” button may open an overlay. For
example, selecting the “Add Step” button may open an over-
lay that is the same as an “Edit Step” overlay but with blank
fields. Exemplary functionality for adding a step in a process
diagram interface is shown in the exemplary process diagram
interface 1600 of FIG. 16, in accordance with one embodi-
ment. As shown, the process diagram interface 1600 includes
an add step button 1602. In one embodiment, the add step
button 1602 may be shown in certain circumstances, and
greyed out in other circumstances. For example, the add step
button 1602 may be greyed out when a process status is active.
In another example, the add step button 1602 may be greyed
out when a process is deactivated but was previously acti-
vated. This may be irrespective of the fact that there may be no
records which refer to the process.

Additionally, an exemplary overlay for adding a step in a
process diagram interface is shown in FIG. 17, in accordance
with one embodiment. In one embodiment, a user may only
reorder a new step of the process diagram. For example, other
steps of the process diagram may not be selectable. Further, in
one embodiment, a new step may be placed at the end of the
process diagram (e.g., as a default, etc.). Further still, a user
may reorder the new step by using one or more buttons (e.g.,
up and down buttons, etc.). In another embodiment, the user
may reorder the new step by dragging it up and down in the
process diagram window.

Hover Buttons

In one embodiment, different elements of the process dia-
gram may react differently when a user hovers over them
(e.g., using a mouse pointer, etc.). For example, upon hover-
ing on a step, options may appear to edit or remove the step.
For example, a delete option may appear that, when selected,
opens a prompt that says “Are you sure you want to remove
this step?”” Additionally, an edit option may appear that, when
selected, opens an edit overlay. In another embodiment, the
edit overlay may appear when a user double-clicks on a node.
Exemplary hover options existing for a node in a process
diagram interface are shown in FIG. 18A, in accordance with
one embodiment.

In another example, upon hovering on an action group, an
option may appear to remove the action group. For example,
a delete option may appear that, when selected, opens a
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prompt that says “Are you sure you want to remove all 2
actions in this group?” Exemplary hover options existing for
an action group in a process diagram interface is shown in
FIG. 18B, in accordance with one embodiment.

In yet another example, upon hovering on an action, an
option may appear to remove the action group or open an
overlay. For example, a delete option may appear that, when
selected, deletes the action. Additionally, an overlay option
may appear that, when selected, opens an action overlay for
the action. In another embodiment, the action overlay may
appear when a user double-clicks on the action. Exemplary
hover options existing for an action in a process diagram
interface are shown in FIG. 18C, in accordance with one
embodiment.

Approver Settings

In one embodiment, one or more approver settings may
exist for the process diagram. Additionally, these approver
settings may be the same for both Add and Edit steps. In one
embodiment, options to select an approver may exist as one or
more radio buttons, a picklist, etc. In yet another embodiment,
a default option may exist for assigning an approver. For
example, a default menu selection option may include “Auto-
matically assign to <DYNAMIC>,” where the dynamic text
may come from process properties, in a screenshot below its
Manager. In one embodiment, the default option may show
the label, and not the developer name. In another embodi-
ment, if the process properties do not have a manager field
specified, the default option may not be provided to the user.

Additionally, the above default option may be used if the
process properties have the manager field specified. Other-
wise, the default may be “Let the submitter chose the
approver manually.” Further, in one embodiment, queues may
be supported. For example, if a process has a step assigned to
a queue, the user may not be able to change the queue name
but may be able to change the overall option. For instance, the
user may be above to change the name from the queue to say
“manual.” In another embodiment, a name of the queue may
dynamically appear on the picklist. An exemplary approver
settings overlay in a process diagram interface is shown in
FIG. 19, in accordance with one embodiment. Additionally,
one exemplary approver settings overlay picklist in a process
diagram interface is shown in FIG. 20, inaccordance with one
embodiment.

In another embodiment, when a user selects a “Manually
select approver(s)” option on the picklist, a pane may be
shown with approver settings. Additionally, the picklist may
include information related to a user and related user (e.g., a
user option, a related user option, etc.). Further, if a user
option is selected, an autocomplete component may be shown
(e.g., instead of alookup). Further still, if a related user option
is selected, another picklist may be shown with related user
values. Also, an add button may be disabled until a user enters
a valid user option.

In yet another embodiment, when a user types a certain
number of characters, results may start to be fetched. For
example, the number of characters may be one, or may be
more than one in order to improve performance. Additionally,
a loading message may be shown while fetching results.
Further, every time a user enters another character, a new
query may be initiated. In this way, results may always be
accurate. Further still, search results may be based on a first
character of each new word (e.g., where the word is either a
first name, a last name, a role, etc.). Also, if no results are
found, an alert may be made to the user indicating that no
results were found.

In still another embodiment, when results exist, a grid may
be shown with two columns. For example, the columns may
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include a full name column and role column. Additionally, the
grid may be scrollable and may show a default number of
records (e.g., 15-20 records), where the default may be
adjusted in order to optimize the display of records. Further,
there may be a cap on how many results are displayed in order
to improve performance. Further still, a persistent message
may exist that informs the user that a set number of records is
being returned, and that a user needs to type more characters
to narrow search results. Also, upon clicking on a row, the grid
may be closed and a textbox may be populated with the
selected entry. Further, all matches may be shown in bold.

In addition, in another embodiment, when a user clicks on
an add button, the textbox may be cleared and the information
to be added may be added to the box below. Further, a user
may be able to add approvers by hitting a key on a keyboard
(e.g., the Enter key, etc.). This may add the approver and keep
the focus on the current textbox. Further still, a remove link
may exist for every approver.

Also, in another embodiment, when the user selects the
related user option, a picklist may be shown which contains
user lookups related to the object. Additionally, when a user
adds a related user, the picklist may be reverted to a null state.
Further, when there are multiple approvers, multiple approver
settings may be shown. In yet another embodiment, a user
may be notified when they have added a maximum number of
approvers.

Edit Properties

In another embodiment, an edit button may exist in the
“Process Properties” portion of the sidebar. Selecting this edit
button may open an overlay to perform one more edits to the
process diagram. One exemplary edit button placement in a
process diagram interface is shown in FIG. 21, in accordance
with one embodiment. Additionally, one exemplary edit over-
lay in a process diagram interface is shown in FIG. 22, in
accordance with one embodiment.

System Overview

FIG. 23 illustrates a block diagram of an environment 2310
wherein a process diagram might be used. As an option, any
of the previously described embodiments of the foregoing
figures may or may not be implemented in the context of the
environment 2310. Environment 2310 may include user sys-
tems 2312, network 2314, system 2316, processor system
2317, application platform 2318, network interface 2320,
tenant data storage 2322, system data storage 2324, program
code 2326, and process space 2328. In other embodiments,
environment 2310 may not have all of the components listed
and/or may have other elements instead of; or in addition to,
those listed above.

Environment 2310 is an environment in which an process
diagram is implemented. User system 2312 may be any
machine or system that is used by a user to access a database
user system. For example, any of user systems 2312 can be a
handheld computing device, a mobile phone, a laptop com-
puter, a work station, and/or a network of computing devices.
As illustrated in FIG. 23 (and in more detail in FIG. 24) user
systems 2312 might interact via a network with an on-demand
database service, which is system 2316.

An on-demand database service, such as system 2316, is a
database system that is made available to outside users that do
not need to necessarily be concerned with building and/or
maintaining the database system, but instead may be available
for their use when the users need the database system (e.g., on
the demand of the users). Some on-demand database services
may store information from one or more tenants stored into
tables of a common database image to form a multi-tenant
database system (MTS). Accordingly, “on-demand database
service 2316 and “system 2316 will be used interchange-
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ably herein. A database image may include one or more
database objects. A relational database management system
(RDMS) or the equivalent may execute storage and retrieval
of information against the database object(s). Application
platform 2318 may be a framework that allows the applica-
tions of system 2316 to run, such as the hardware and/or
software, e.g., the operating system. In an embodiment, on-
demand database service 416 may include an application
platform 2318 that enables creation, managing and executing
one or more applications developed by the provider of the
on-demand database service, users accessing the on-demand
database service via user systems 2312, or third party appli-
cation developers accessing the on-demand database service
via user systems 2312.

The users of user systems 2312 may differ in their respec-
tive capacities, and the capacity of a particular user system
2312 might be entirely determined by permissions (permis-
sion levels) for the current user. For example, where a sales-
person is using a particular user system 2312 to interact with
system 2316, that user system has the capacities allotted to
that salesperson. However, while an administrator is using
that user system to interact with system 2316, that user system
has the capacities allotted to that administrator. In systems
with a hierarchical role model, users at one permission level
may have access to applications, data, and database informa-
tion accessible by a lower permission level user, but may not
have access to certain applications, database information, and
data accessible by a user at a higher permission level. Thus,
different users will have different capabilities with regard to
accessing and modifying application and database informa-
tion, depending on a user’s security or permission level.

Network 2314 is any network or combination of networks
of devices that communicate with one another. For example,
network 2314 can be any one or any combination of a LAN
(local area network), WAN (wide area network), telephone
network, wireless network, point-to-point network, star net-
work, token ring network, hub network, or other appropriate
configuration. As the most common type of computer net-
work in current use is a TCP/IP (Transter Control Protocol
and Internet Protocol) network, such as the global internet-
work of networks often referred to as the “Internet” with a
capital “1,” that network will be used in many of the examples
herein. However, it should be understood that the networks
that the present invention might use are not so limited,
although TCP/IP is a frequently implemented protocol.

User systems 2312 might communicate with system 2316
using TCP/IP and, at a higher network level, use other com-
mon Internet protocols to communicate, such as HT'TP, FTP,
AFS, WAP, etc. In an example where HTTP is used, user
system 412 might include an HTTP client commonly referred
to as a “browser” for sending and receiving HTTP messages
to and from an HTTP server at system 2316. Such an HTTP
server might be implemented as the sole network interface
between system 2316 and network 2314, but other techniques
might be used as well or instead. In some implementations,
the interface between system 2316 and network 2314
includes load sharing functionality, such as round-robin
HTTP request distributors to balance loads and distribute
incoming HTTP requests evenly over a plurality of servers. At
least as for the users that are accessing that server, each of the
plurality of servers has access to the MTS’ data; however,
other alternative configurations may be used instead.

In one embodiment, system 2316, shown in FIG. 23, imple-
ments a web-based customer relationship management
(CRM) system. For example, in one embodiment, system
2316 includes application servers configured to implement
and execute CRM software applications as well as provide
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related data, code, forms, webpages and other information to
and from user systems 2312 and to store to, and retrieve from,
a database system related data, objects, and Webpage content.
With a multi-tenant system, data for multiple tenants may be
stored in the same physical database object, however, tenant
data typically is arranged so that data of one tenant is kept
logically separate from that of other tenants so that one tenant
does not have access to another tenant’s data, unless such data
is expressly shared. In certain embodiments, system 2316
implements applications other than, or in addition to, a CRM
application. For example, system 2316 may provide tenant
access to multiple hosted (standard and custom) applications,
including a CRM application. User (or third party developer)
applications, which may or may not include CRM, may be
supported by the application platform 2318, which manages
creation, storage of the applications into one or more database
objects and executing of the applications in a virtual machine
in the process space of the system 2316.

One arrangement for elements of system 2316 is shown in
FIG. 24, including a network interface 2320, application plat-
form 2318, tenant data storage 2322 for tenant data 2323,
system data storage 2324 for system data accessible to system
2316 and possibly multiple tenants, program code 2326 for
implementing various functions of system 2316, and a pro-
cess space 2328 for executing MTS system processes and
tenant-specific processes, such as running applications as part
of an application hosting service. Additional processes that
may execute on system 2316 include database indexing pro-
cesses.

Several elements in the system shown in FIG. 23 include
conventional, well-known elements that are explained only
briefly here. For example, each user system 2312 could
include a desktop personal computer, workstation, laptop,
PDA, cell phone, or any wireless access protocol (WAP)
enabled device or any other computing device capable of
interfacing directly or indirectly to the Internet or other net-
work connection. User system 2312 typically runs an HTTP
client, e.g., a browsing program, such as Microsoft’s Internet
Explorer browser, Netscape’s Navigator browser, Opera’s
browser, or a WAP-enabled browser in the case of a cell
phone, PDA or other wireless device, or the like, allowing a
user (e.g. subscriber of the multi-tenant database system) of
user system 2312 to access, process and view information,
pages and applications available to it from system 2316 over
network 2314. Each user system 2312 also typically includes
one or more user interface devices, such as a keyboard, a
mouse, trackball, touch pad, touch screen, pen or the like, for
interacting with a graphical user interface (GUI) provided by
the browser on a display (e.g. a monitor screen, LCD display,
etc.) in conjunction with pages, forms, applications and other
information provided by system 2316 or other systems or
servers. For example, the user interface device can be used to
access data and applications hosted by system 2316, and to
perform searches on stored data, and otherwise allow a user to
interact with various GUI pages that may be presented to a
user. As discussed above, embodiments are suitable for use
with the Internet, which refers to a specific global internet-
work of networks. However, it should be understood that
other networks can be used instead of the Internet, such as an
intranet, an extranet, a virtual private network (VPN), a non-
TCP/IP based network, any LAN or WAN or the like.

According to one embodiment, each user system 2312 and
all of its components are operator configurable using appli-
cations, such as a browser, including computer code run using
a central processing unit such as an Intel Pentium® processor
or the like. Similarly, system 2316 (and additional instances
of'an MTS, where more than one is present) and all of their
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components might be operator configurable using application
(s) including computer code to run using a central processing
unit such as processor system 2317 of FIG. 23, which may
include an Intel Pentium® processor or the like, and/or mul-
tiple processor units. A computer program product embodi-
ment includes a machine-readable storage medium (media)
having instructions stored thereon/in which can be used to
program a computer to perform any of the processes of the
embodiments described herein. Computer code for operating
and configuring system 2316 to intercommunicate and to
process webpages, applications and other data and media
content as described herein are preferably downloaded and
stored on a hard disk, but the entire program code, or portions
thereof, may also be stored in any other volatile or non-
volatile memory medium or device as is well known, such as
a ROM or RAM, or provided on any media capable of storing
program code, such as any type of rotating media including
floppy disks, optical discs, digital versatile disk (DVD), com-
pact disk (CD), microdrive, and magneto-optical disks, and
magnetic or optical cards, nanosystems (including molecular
memory ICs), or any type of media or device suitable for
storing instructions and/or data. Additionally, the entire pro-
gram code, or portions thereof, may be transmitted and down-
loaded from a software source over a transmission medium,
e.g., over the Internet, or from another server, as is well
known, or transmitted over any other conventional network
connection as is well known (e.g. extranet, VPN, LAN, etc.)
using any communication medium and protocols (e.g. TCP/
1P, HTTP, HTTPS, Ethernet, etc.) as are well known. It will
also be appreciated that computer code for implementing
embodiments of the present invention can be implemented in
any programming language that can be executed on a client
system and/or server or server system such as, for example, C,
C++, HTML, any other markup language, Java™, JavaScript,
ActiveX, any other scripting language, such as VBScript, and
many other programming languages as are well known may
be used. (Java™ is a trademark of Sun Microsystems, Inc.).

According to one embodiment, each system 2316 is con-
figured to provide webpages, forms, applications, data and
media content to user (client) systems 2312 to support the
access by user systems 2312 as tenants of system 2316. As
such, system 2316 provides security mechanisms to keep
each tenant’s data separate unless the data is shared. If more
than one MTS is used, they may be located in close proximity
to one another (e.g. in a server farm located in a single build-
ing or campus), or they may be distributed at locations remote
from one another (e.g. one or more servers located in city A
and one or more servers located in city B). As used herein,
each MTS could include one or more logically and/or physi-
cally connected servers distributed locally or across one or
more geographic locations. Additionally, the term “server” is
meant to include a computer system, including processing
hardware and process space(s), and an associated storage
system and database application (e.g. OODBMS or RDBMS)
as is well known in the art. It should also be understood that
“server system” and “server” are often used interchangeably
herein. Similarly, the database object described herein can be
implemented as single databases, a distributed database, a
collection of distributed databases, a database with redundant
online or offline backups or other redundancies, etc., and
might include a distributed database or storage network and
associated processing intelligence.

FIG. 24 also illustrates environment 2310. However, in
FIG. 5A-FIG. 5E elements of system 2316 and various inter-
connections in an embodiment are further illustrated. FIG.
5A-FIG. 5E shows that user system 2312 may include pro-
cessor system 2312A, memory system 2312B, input system
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2312C, and output system 2312D. FIG. 5A-FIG. 5E shows
network 2314 and system 2316. FIG. 5A-FIG. 5E also shows
that system 2316 may include tenant data storage 2322, tenant
data 2323, system data storage 2324, system data 2325, User
Interface (UI) 2430, Application Program Interface (API)
2432, PL/SOQL 2434, save routines 2436, application setup
mechanism 2438, applications servers 2400,-2400,, system
process space 2402, tenant process spaces 2404, tenant man-
agement process space 2410, tenant storage area 2412, user
storage 2414, and application metadata 2416. In other
embodiments, environment 2310 may not have the same ele-
ments as those listed above and/or may have other elements
instead of, or in addition to, those listed above.

User system 2312, network 2314, system 2316, tenant data
storage 2322, and system data storage 2324 were discussed
above in FIG. 23. Regarding user system 2312, processor
system 2312A may be any combination of one or more pro-
cessors. Memory system 2312B may be any combination of
one or more memory devices, short term, and/or long term
memory. Input system 2312C may be any combination of
input devices, such as one or more keyboards, mice, track-
balls, scanners, cameras, and/or interfaces to networks. Out-
put system 2312D may be any combination of output devices,
such as one or more monitors, printers, and/or interfaces to
networks. As shown by FIG. 24, system 2316 may include a
network interface 2320 (of FIG. 23) implemented as a set of
HTTP application servers 2400, an application platform
2318, tenant data storage 2322, and system data storage 2324.
Also shown is system process space 2402, including indi-
vidual tenant process spaces 2404 and a tenant management
process space 2410. Each application server 2400 may be
configured to tenant data storage 2322 and the tenant data
2323 therein, and system data storage 2324 and the system
data 2325 therein to serve requests of user systems 2312. The
tenant data 2323 might be divided into individual tenant stor-
age areas 2412, which can be either a physical arrangement
and/or a logical arrangement of data. Within each tenant
storage area 2412, user storage 2414 and application meta-
data 2416 might be similarly allocated for each user. For
example, a copy of a user’s most recently used (MRU) items
might be stored to user storage 2414. Similarly, a copy of
MRU items for an entire organization that is a tenant might be
stored to tenant storage area 2412. A UI 2430 provides a user
interface and an API 2432 provides an application program-
mer interface to system 2316 resident processes to users
and/or developers at user systems 2312. The tenant data and
the system data may be stored in various databases, such as
one or more Oracle™ databases.

Application platform 2318 includes an application setup
mechanism 2438 that supports application developers’ cre-
ation and management of applications, which may be saved as
metadata into tenant data storage 2322 by save routines 2436
for execution by subscribers as one or more tenant process
spaces 2404 managed by tenant management process 2410
for example. Invocations to such applications may be coded
using PL/SOQL 2434 that provides a programming language
style interface extension to API 2432. A detailed description
of some PL/SOQL language embodiments is discussed in
commonly owned U.S. Provisional Patent Application
60/828,192 entitled, “PROGRAMMING LANGUAGE
METHOD AND SYSTEM FOR EXTENDING APIS TO
EXECUTE IN CONJUNCTION WITH DATABASE APIS,”
by Craig Weissman, filed Oct. 4, 2006, which is incorporated
in its entirety herein for all purposes. Invocations to applica-
tions may be detected by one or more system processes,
which manage retrieving application metadata 2416 for the
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subscriber making the invocation and executing the metadata
as an application in a virtual machine.

Each application server 2400 may be communicably
coupled to database systems, e.g., having access to system
data 2325 and tenant data 2323, via a different network con-
nection. For example, one application server 2400, might be
coupled via the network 2314 (e.g., the Internet), another
application server 2400, ; might be coupled via a direct net-
work link, and another application server 2400,, might be
coupled by yet a different network connection. Transter Con-
trol Protocol and Internet Protocol (TCP/IP) are typical pro-
tocols for communicating between application servers 2400
and the database system. However, it will be apparent to one
skilled in the art that other transport protocols may be used to
optimize the system depending on the network interconnect
used.

In certain embodiments, each application server 2400 is
configured to handle requests for any user associated with any
organization that is a tenant. Because it is desirable to be able
to add and remove application servers from the server pool at
any time for any reason, there is preferably no server affinity
for a user and/or organization to a specific application server
2400. In one embodiment, therefore, an interface system
implementing a load balancing function (e.g., an F5 Big-IP
load balancer) is communicably coupled between the appli-
cation servers 2400 and the user systems 2312 to distribute
requests to the application servers 2400. In one embodiment,
the load balancer uses a least connections algorithm to route
user requests to the application servers 2400. Other examples
of load balancing algorithms, such as round robin and
observed response time, also can be used. For example, in
certain embodiments, three consecutive requests from the
same user could hit three different application servers 2400,
and three requests from different users could hit the same
application server 2400. In this manner, system 2316 is multi-
tenant, wherein system 2316 handles storage of, and access
to, different objects, data and applications across disparate
users and organizations.

As an example of storage, one tenant might be a company
that employs a sales force where each salesperson uses sys-
tem 2316 to manage their sales process. Thus, a user might
maintain contact data, leads data, customer follow-up data,
performance data, goals and progress data, etc., all applicable
to that user’s personal sales process (e.g., in tenant data stor-
age 2322). In an example of a MTS arrangement, since all of
the data and the applications to access, view, modify, report,
transmit, calculate, etc., can be maintained and accessed by a
user system having nothing more than network access, the
user can manage his or her sales efforts and cycles from any
of many different user systems. For example, if a salesperson
is visiting a customer and the customer has Internet access in
their lobby, the salesperson can obtain critical updates as to
that customer while waiting for the customer to arrive in the
lobby.

While each user’s data might be separate from other users’
data regardless of the employers of each user, some data
might be organization-wide data shared or accessible by a
plurality of users or all of the users for a given organization
that is a tenant. Thus, there might be some data structures
managed by system 2316 that are allocated at the tenant level
while other data structures might be managed at the user level.
Because an MTS might support multiple tenants including
possible competitors, the MTS should have security protocols
that keep data, applications, and application use separate.
Also, because many tenants may opt for access to an MTS
rather than maintain their own system, redundancy, up-time,
and backup are additional functions that may be implemented
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in the MTS. In addition to user-specific data and tenant-
specific data, system 2316 might also maintain system level
data usable by multiple tenants or other data. Such system
level data might include industry reports, news, postings, and
the like that are sharable among tenants.

In certain embodiments, user systems 2312 (which may be
client systems) communicate with application servers 2400 to
request and update system-level and tenant-level data from
system 2316 that may require sending one or more queries to
tenant data storage 2322 and/or system data storage 2324.
System 2316 (e.g., an application server 2400 in system
2316) automatically generates one or more SQL statements
(e.g., one or more SQL queries) that are designed to access the
desired information. System data storage 2324 may generate
query plans to access the requested data from the database.

Each database can generally be viewed as a collection of
objects, such as a set of logical tables, containing data fitted
into predefined categories. A “table” is one representation of
a data object, and may be used herein to simplify the concep-
tual description of objects and custom objects according to
the present invention. It should be understood that “table” and
“object” may be used interchangeably herein. Each table
generally contains one or more data categories logically
arranged as columns or fields in a viewable schema. Each row
or record of a table contains an instance of data for each
category defined by the fields. For example, a CRM database
may include a table that describes a customer with fields for
basic contact information such as name, address, phone num-
ber, fax number, etc. Another table might describe a purchase
order, including fields for information such as customer,
product, sale price, date, etc. In some multi-tenant database
systems, standard entity tables might be provided for use by
all tenants. For CRM database applications, such standard
entities might include tables for Account, Contact, L.ead, and
Opportunity data, each containing pre-defined fields. It
should be understood that the word “entity” may also be used
interchangeably herein with “object” and “table”.

In some multi-tenant database systems, tenants may be
allowed to create and store custom objects, or they may be
allowed to customize standard entities or objects, for example
by creating custom fields for standard objects, including cus-
tom index fields. U.S. patent application Ser. No. 10/817,161,
filed Apr. 2, 2004, entitled “CUSTOM ENTITIES AND
FIELDS IN A MULTI-TENANT DATABASE SYSTEM,”
which is hereby incorporated herein by reference, teaches
systems and methods for creating custom objects as well as
customizing standard objects in a multi-tenant database sys-
tem. In certain embodiments, for example, all custom entity
data rows are stored in a single multi-tenant physical table,
which may contain multiple logical tables per organization. It
is transparent to customers that their multiple “tables” are in
fact stored in one large table or that their data may be stored
in the same table as the data of other customers.

It should be noted that any of the different embodiments
described herein may or may not be equipped with any one or
more of the features set forth in one or more of the following
published applications: US2003/0233404, titled “OFFLINE
SIMULATION OF ONLINE SESSION BETWEEN CLI-
ENT AND SERVER,” filed Nov. 4, 2002; US2004/0210909,
titled “JAVA OBJECT CACHE SERVER FOR DATA-
BASES,” filed Apr. 17,2003, now issued U.S. Pat. No. 7,209,
929;US2005/0065925, titled “QUERY OPTIMIZATION IN
A MULTI-TENANT DATABASE SYSTEM,” filed Sep. 23,
2003; US2005/0223022, titled “CUSTOM ENTITIES AND
FIELDS IN A MULTI-TENANT DATABASE SYSTEM,”
filed Apr. 2, 2004; US2005/0283478, titled “SOAP-BASED
WEB SERVICES IN A MULTI-TENANT DATABASE
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SYSTEM,” filed Jun. 16, 2004; US2006/0206834, titled
“SYSTEMS AND METHODS FOR IMPLEMENTING
MULTI-APPLICATION TABS AND TAB SETS,” filed Mar.
8, 2005; and/or US2008/0010243, titled “METHOD AND
SYSTEM FOR PUSHING DATA TO A PLURALITY OF
DEVICES IN AN ON-DEMAND SERVICE ENVIRON-
MENT,” filed Jun. 1, 2007; which are each incorporated
herein by reference in their entirety for all purposes.

While the invention has been described by way of example
and in terms of the specific embodiments, it is to be under-
stood that the invention is not limited to the disclosed embodi-
ments. To the contrary, it is intended to cover various modi-
fications and similar arrangements as would be apparent to
those skilled in the art. Therefore, the scope of the appended
claims should be accorded the broadest interpretation so as to
encompass all such modifications and similar arrangements.

The invention claimed is:

1. A method, comprising:

incorporating, by a system, one or more steps into a process

diagram to be displayed to a user, where the one or more

steps include:

data dynamically retrieved from data storage accessible
by a plurality of users, the data to be displayed to the
user within the one or more steps for viewing by the
user, and

an update to one or more fields of data to be displayed to
the user, where the update includes data shared by the
plurality of users and used by a plurality of applica-
tions of the system; and

incorporating one or more states into the process diagram

by the system, where the one or more steps are associ-
ated with the one or more states.

2. The method of claim 1, further comprising incorporating
a sidebar into an interface associated with the process dia-
gram.

3. The method of claim 2, wherein the sidebar appears
when the one of the one or more steps and one or more states
of the process diagram are selected.

4. The method of claim 2, wherein the sidebar is used to
incorporate one or more additional elements into the process
diagram.

5. The method of claim 4, wherein one or more elements
are selected from the sidebar and dragged onto the process
diagram in order to incorporate them into the process dia-
gram.

6. The method of claim 1, further comprising incorporating
aproperties pane component into an interface associated with
the process diagram.
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7. The method of claim 6, wherein the properties pane
component appears when one or more elements of the process
diagram are selected.

8. The method of claim 1, further comprising incorporating
a search component into an interface associated with the
process diagram.

9. The method of claim 1, wherein the update to the one or
more fields of data includes one or more of a lookup value, a
formula, a recipient, an assignee, a due date, and an endpoint.

10. The method of claim 1, wherein the one or more steps
include sending a message to one or more recipients.

11. A non-transitory machine-readable medium carrying
one or more sequences of instructions which, when executed
by one or more processors, are configured to cause a com-
puter to implement the steps of:

incorporating, by a system, one or more steps into a process

diagram to be displayed to a user, where the one or more

steps include:

data dynamically retrieved from data storage accessible
by a plurality of users, the data to be displayed to the
user within the one or more steps for viewing by the
user, and

an update to one or more fields of data to be displayed to
the user, where the update includes data shared by the
plurality of users and available for use by a plurality of
applications of the system; and

incorporating one or more states into the process diagram

by the system, where the one or more steps are associ-
ated with the one or more states.

12. An apparatus, comprising:

a processor; and

one or more stored sequences of instructions which,
when executed by the processor, cause the processor
to carry out the steps of:
incorporating, by a system, one or more steps into a
process diagram to be displayed to a user, where the
one or more steps include:
data dynamically retrieved from data storage acces-
sible by a plurality of users, the data to be displayed
to the user within the one or more steps for viewing
by the user, and
an update to one or more fields of data to be displayed
to the user, where the update includes data shared
by the plurality of users and available for use by a
plurality of applications of the system; and
incorporating one or more states into the process dia-
gram by the system, where the one or more steps are
associated with the one or more states.
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